Objective: to evaluate the association between the number of medications taken and nutritional markers in Brazilian elderly persons diagnosed with chronic diseases. Method: study based on data from the National Health Survey (PNS) 2013, for the population aged 60 years or older who reported at least one chronic disease (hypertension, diabetes mellitus, heart disease, stroke, arthritis, depression, lung disease and chronic renal failure) (7,770 elderly persons). The outcome was the number of medications used for the selected diseases (0, 1 to 2 and 3 or more), and the exploratory variables were food consumption markers and anthropometric indicators (body mass index, waist circumference and waist-to-height ratio). The associations were evaluated by multinomial logistic regression, estimating the odds ratio and confidence intervals (95%) and considering potential confounding factors. Results: the use of a greater number of medications was positively associated with the consumption of fruits and vegetables, fish and milk, and negatively associated with the consumption of sweet foods, soft drinks and meat with excess fat; a greater consumption of medications was also associated with higher anthropometric indicator values. Conclusion: although a greater consumption of medications was associated with better dietary indicators, these elderly persons also had higher anthropometric indicator values, including a higher concentration of central adiposity.
INTRODUCTION
Population aging has contributed to an increase in the prevalence of Chronic Non-communicable Diseases (CNCD) and, consequently, a growth in the concomitant use of various medications 1 . The intake of multiple medications can affect eating behavior and, consequently, nutrient absorption, contributing to the emergence of nutritional disorders in the elderly and increased morbidity and mortality among this group 2, 3 . However, there is also evidence that poor nutritional status leads to a need for the prescription of multiple medications, causing a vicious cycle that causes significant health impacts among this population 3 .
However, the association between the use of different medications and the nutritional status of the elderly has not yet been fully established in literature 4, 5 . Nevertheless, evidence shows that medication use is associated with changes in food intake 6 and various nutritional disorders, such as weight loss 7 and obesity 5 . These findings demonstrate that, even if the actual temporal relationship between these events is unknown, there exists a synergistic relationship between them, leading to the greater vulnerability of the elderly when using multiple medications and/or undergoing nutritional deficiencies, which should be addressed by health services 2, 3, 8, 9 .
In this context, and based on the understanding that healthy eating may be a fundamental nonpharmacological measure for the treatment of chronic diseases 6 , it is important to study the association between the use of polypharmacy, diet and nutritional status, especially in the population with CNCD, which is still little explored in Brazil 9 . This knowledge may help the multiprofessional teams that accompany this group of elderly people when proposing interventions and so avoid other health complications 3 . The objective of the present study was therefore to verify whether markers of food consumption and anthropometric indicators vary in relation to the number of medications consumed by Brazilian elderly persons diagnosed with chronic non-communicable diseases.
METHODS

Study population
A cross-sectional study was performed using data from the National Health Survey (PNS), carried out throughout Brazil in 2013 by the Brazilian Institute of Geography and Statistics (IBGE), in partnership with the Ministry of Health and the Oswaldo Cruz Foundation (FIOCRUZ). The National Health Survey was approved by the National Commission for Research Ethics (CONEP) in 2013 (Process nº 328.1590) and all the participants signed a free and informed consent form 10 .
Sampling was carried out in three stages: the primary units were the IBGE census tracts, the secondary units were the households located in these sectors and the tertiary units were the randomly selected adult residents among all the eligible individuals aged 18 years and over residing in the sampled household. The data were collected through structured questionnaires and physical measurements, which were performed in the sampled households 11 .
For the present study, 7,770 participants aged 60 years or older were selected, who reported having at least one of the following CNCDs: arterial hypertension, diabetes mellitus, heart disease, cerebral vascular accident or stroke, arthritis or rheumatism, depression, lung diseases and chronic renal failure. The diagnosis of these diseases was ascertained by the question "Have you ever been diagnosed with … by a doctor?" for each of the above mentioned chronic conditions. For depression, the question "Has a doctor or mental health professional psychiatrist or psychologist ever diagnosed you as suffering from depression?" The variable number of chronic diseases was used to characterize the sample included in the analysis. ). The intake of fruits and vegetables was evaluated by the weekly frequency of the intake of fruit and/or lettuce and tomato salad or salad of any other vegetable or raw legume and/or vegetables or cooked vegetables (except potatoes, cassava or yams), with a minimum frequency of five times a day, at least five days a week considered the recommended intake of these foods. The regular intake of fish (once or more per week), as well as of beans 12 , sweet foods and soft drinks/ artificial juice (five or more days per week) were also considered. To evaluate milk intake, the type of milk consumed (not consumed, full-fat milk, skimmed or semi-skimmed consumed) was considered. Salt intake was assessed by the individual's perception of freshly prepared food and processed foods (adequate/low/very low and high/ very high). The intake of fatty meat was evaluated by the report of the intake of red meat and/or chicken, without removing the visible excess fat or the skin, respectively 13 .
Variables and collection procedures
The anthropometric indicators were estimated by direct measurements, obtained by standardized equipment and techniques, while the individual was standing erect and unassisted. To measure weight, a portable digital scale was used, and for the measurement of height a portable stadiometer was employed. The individuals stood upright, were barefoot, wore light clothing and removed any accessories (glasses, belts, necklaces, etc.) or objects (purse, wallet, cell phone, etc.). Waist circumference (WC) was measured using a non-elastic and flexible tape measure. The reading was made at the midpoint between the last rib and the iliac crest at the end of a normal exhalation. BMI was defined as the ratio of weight in kilograms to the square of the height in meters (kg/m 2 ). The waist-to-height ratio (WHR) was obtained by dividing the WC by height (cm). To facilitate the interpretation of the measures of association (multinomial logistic regression), the WHR was multiplied by 10 14 .
Potential confounding factors included sociodemographic characteristics (gender, marital status and schooling), health behaviors (alcohol consumption, current smoking and physical activity in leisure time), health conditions (self-assessment of health) and number of medical visits in the last 12 months. Alcohol intake was categorized as "nonintake", light/moderate intake (between one and seven units/week for women and one to 14 units/ week for men) and at-risk intake (more than seven units/week for women and more than 14 units/week for men), based on the reference values proposed by the National Institute on Alcohol Abuse and Alcoholism 15 . Current smoking was assessed by the current consumption of any tobacco product (no/ yes) regardless of frequency. Elderly persons who carried out at least 150 minutes of mild or moderate physical activity or at least 75 minutes of vigorous weekly physical activity in their leisure time were considered physically active 16 . The use of health services and health condition variables included the number of medical visits in the last 12 months prior to the interview (less than three and four or more visits) and self-assessment of health (good/excellent, fair and poor/very poor).
Data analysis
A description of all the variables included in the study was carried out for the total population, based on the categories of medication intake considered. The comparison of the distribution of these variables between the categories of the dependent variable was performed using the Pearson chi-squared test (categorical variables) or linear regression (continuous variables).
Multinomial logistic regression was used to obtain estimates of the odds ratios (OR) and their respective 95% confidence intervals in order to verify the association between medication use and markers of nutritional condition. Three models were constructed, with the progressive inclusion of the confounding variables: the first model included the sociodemographic variables (gender, age, marital status and schooling); in the second model the variables of health behavior (alcohol consumption, current smoking and practice of physical activity in leisure time) were added; in the final model, the number of health appointments in the last 12 months and self-assessment of health were added.
The Stata ® (StataCorp LLP, College Station, Texas, USA) version 13.0 software package was used for all the analyses, taking into consideration the complexity of the National Health Survey sample plan 12 .
RESULTS
Among the 11,697 elderly participants of the National Health Survey, 10,537 included information on the selected variables and 7,770 reported having one or more chronic disease and were included in the present analysis. Of these, 17.6% (95% CI: 16.2-19.2%) did not use medications for the diseases selected, 71.1% (95% CI: 69.3-72.8%) used medications for one two of these diseases, and 11.3% (95% CI: 10.1-12.6) used medications for three or more diseases. Table 1 shows the characteristics of the population studied and their distribution according to the number of medications consumed, among Brazilian elderly persons with CNCD. There was a predominance of female, younger, married individuals, with a low level of education, who did not use alcohol or tobacco, were not active in their leisure time, had less than four health appointments in the previous 12 months, and had a fair self-perception of health and two or more chronic diseases. The number of medications consumed had a significant association ( p <0.05) with gender, age, alcohol intake, current smoking, number of medical consultations, self-assessment of health and number of chronic diseases investigated. Table 2 shows the distribution of food consumption markers and anthropometric indicators for the total population and according to the number of medications used, among Brazilian elderly persons with CNCD. There was a predominance of elderly people who did not meet the recommended intake of fruits and vegetables but regularly ate fish and beans. The majority of the elderly consumed sweet foods and soft drinks on fewer than five days per week and had a greater consumption of full-fat milk. There was a predominance of elderly persons who reported the fair, low, or very low consumption of salt and who did not eat fatty meat. The mean and standard deviation variables for the anthropometric indicators are shown in the table. In general, the groups that reported taking medications had significantly higher proportions of fruit/vegetable and skimmed/semiskimmed milk intake, as well as lower consumptions of sweet foods, soft drinks or artificial juices and meat with excess fat. On the other hand, the mean BMI, CC and WHR values were significantly higher in these groups, compared to elderly persons who did not report using medications for the selected chronic diseases. Table 3 shows the associations between the number of medications consumed and the markers of food consumption and anthropometric indicators, with and without adjustment for the confounding variables considered in the study, among Brazilian elderly persons with CNCD. Considering the model adjusted for all the confounding factors included in the study (Model 3), it was observed that the elderly persons who used three or more medications had a greater chance of consuming fruits and vegetables five or more times a day on five or more days/week, fish on one or more days/week and full-fat or skimmed milk, in addition to a lower chance of consuming sweet foods on five or more days/week and fatty meat. Elderly persons who consumed one to two medications had a lower chance of consuming sweet foods and soft drinks or artificial juice on five or more days/week and fatty meat, as well as a greater chance of consuming skimmed/ semi-skimmed milk. The anthropometric indicators exhibited a consistent association in both groups, regardless of the confounding factors considered, with higher values among the elderly who reported taking any number of medications. Values expressed in Odds Ratio (95% confidence interval), obtained by multinomial logistic regression, considering non-consumption of medicines as a reference category. Model 1: adjusted by gender, age, marital status, schooling. Model 2: adjusted for the variables of the previous model, as well as smoking, alcohol intake and physical activity in leisure time. Model 3: adjusted for the variables of the previous model, as well as the number of medical consultations in the previous 12 months and the self-perception of health.
DISCUSSION
The results of the present study showed that 17.6% of elderly persons with CNCD did not take any medication for these diseases and 82.4% took medication for at least one of the diseases investigated. It was also generally observed that a greater use of medications was associated with more frequent intake of fruits and vegetables, fish and skimmed milk and less frequent consumption of sweet foods, soft drinks or artificial juices and fatty meat. In addition, elderly persons with the highest intake of medications had higher values for the anthropometric indicators evaluated.
Drug intake is high among Brazilian elderly persons, with consumption reaching between 2.1 and 4.7 medications per day [17] [18] [19] . This use has been reported to increase with age, similar to the findings of the present study 20 . It is known that some factors can contribute to the elevated use of medications in this population, such as non-adherence to nonpharmacological treatments for chronic diseases 5 , the practice of self-medication, the incorrect use of medications, receiving prescriptions from different doctors, and inadequate understanding of medication instructions, due to the similarity in color, size or shape of the same 20 . Regarding diet, which was evaluated by food intake markers, the results showed that the use of greater numbers of medications was associated with better quality of diet among elderly people with CNCD. In general, a higher frequency of consumption of fruits and vegetables, fish and milk (full fat, skimmed or semi-skimmed) and a lower frequency of consumption of sweet foods, soft drinks or artificial juices and fatty meat was observed. In contrast to these results, a study among elderly people living in rural areas in the United States found that the use of more medications was associated with a greater intake of foods rich in cholesterol, glucose, sodium and the lower consumption of fiber 6 . On the other hand, a study conducted with patients aged 50 years or above from a hospital in Rome, Italy, found that the average amounts of medication used were significantly lower in patients who were more likely to consume four or more spoonfuls per day of olive oil, fish, legumes and vegetables, and a moderate consumption of nuts 21 . Among elderly residents in Goiânia (Goias), who were users of the Unified Health System, it was possible to observe a significant association between the use of multiple medications and reported dieting, although a significant specific association with the reported consumption of fruits and vegetables was not observed 5 .
Despite these divergences, Brazilian and nonBrazilian studies have observed changes in the diet of the elderly, possibly due to changes in their health and disease patterns, with an increase in vegetable intake and a lower consumption of processed and sweet products [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] . In this sense, it is suggested that the group of elderly Brazilians with an increased use of medicines for chronic diseases may have been advised by health professionals to change their diet. This hypothesis is corroborated by the greater number of medical consultations among the elderly with a higher intake of medications, as observed in this study. These results therefore reinforce the need for health services to provide correct guidance on the use of medications and diet, considering the effects of interactions among these factors, which can lead to a reduction in the bioavailability of vitamins and minerals and significant nutritional deficits 6 .
The values of the anthropometric indicators used to evaluate the nutritional status of the elderly in this study were higher among elderly persons who reported using more medications. A review study found contrasting results regarding the association between medication use and nutritional status, describing populations where the greater use of medication was associated with weight loss and others where such use was related to weight gain. These differences may be related to the quality, quantity and variety of food to which the elderly are exposed, length of medication use and type of medication, as well as the adverse effects of the drugs 4 . However, similar to the findings of the present study, an analysis of elderly users of the Unified Health System found that BMI was directly proportional to the prevalence of medication use 6 . Our results therefore reinforce this evidence and add to it by demonstrating that three anthropometric indicators were consistently associated with the number of medications used by this population. This evidence, therefore, shows that not only the general body mass evaluated by BMI but also the concentration of abdominal fat, which is associated with higher metabolic risks, was associated with the intake of a greater number of medications in the elderly evaluated 5 , demonstrating the importance of actions aimed at the control of these diseases and reinforcing the hypothesis that the use of a greater number of medications and nutritional disorders are related in both directions 2 .
The consistent association between the number of medications used and the anthropometric indicators reveals the importance of monitoring the nutritional status of the elderly with CNCD by health services, as this evaluation can be carried out in a practical and noninvasive manner 25 , and that nutritional status may influence the treatment process of these diseases 2 . This is an important aspect to be considered by health services, since the results described in the present study point to a better quality of food among elderly people with a greater intake of medications, but still show important differences in relation to body composition, which should be considered in the planning of intervention actions.
This study presents some limitations, such as its cross-sectional nature, which does not allow a temporal relationship between the variables to be established. Information on the use of medication was self-reported, which may have introduced an information bias, although previous research has already demonstrated the adequate validity of these questions 26, 27 . In addition, questions about medication use were linked to the medical diagnosis report for each disease considered in this study, which could underestimate the number of medications used, since the respondent may use more than one drug for each condition assessed. Despite these limitations, the present analysis employed a population-based structure, and used standardized procedures and trained interviewers to collect data, which ensured the internal validity of the study 28 .
CONCLUSION
In summary, the results suggest that the greater use of medications for chronic diseases among the Brazilian elderly was associated with a better quality diet, which may be attributed to the guidance of health professionals, but is still associated with higher values among the indicators, suggesting a higher frequency of overweight and/or obesity in this group, which may make it difficult to adequately control the chronic conditions in question. In view of this situation, the importance of the careful evaluation of the diet and nutritional status of elderly persons taking multiple medications for chronic diseases should be highlighted, as this practice can identify groups of greater vulnerability in relation to nutritional deficits, who should be continuously monitored by health teams aiming to adequately control these diseases.
